Abstract. Insulin tolerance tests were carried out in normal subjects and in adrenalectomized (ADX) patients in order to better understand the importance of counter regulatory hormones for the recovery from hypoglycaemia.
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Compared to normal subjects recovery of plasma glucose and of free fatty acid levels in adrenalectomized patients is retarded. The levels of glucagon are significantly higher in ADX patients during rest than in normal subjects. As expected, epinephrine and norepinephrine levels did not increase in ADX patients and, accordingly, blood pressure did not change. Growth hormone levels were the same in both groups of subjects. Interestingly, there was no clear-cut difference with regard to subjective symptoms of hypoglycaemia. It would appear that epinephrine is important for the rapid initial recovery from hypoglycaemia, whereas other hormones play a more important role later on.
During hypoglycaemia there is a rise of plasma epinephrine and norepinephrine and the velocity of this rise is proportional to the steepness of the decrease of glucose levels (Goldfien et al. 1961; Christensen et al. 1975 ). The maximum of plasma epinephrine levels correlates with the severity of hypoglycaemia (Leisti & Perheentupa 1978 The ADX subjects had higher resting levels of glucagon. In both groups of subjects the individual variations of glucagon levels were relatively large.
The reaction of the ADX subjects with regard to growth hormone levels was quite heterogeneous.
Cortisol concentration rose in normal subjects from 15.1 ± 1.8 to 30.3 ± 3.4 [tg/100 ml after 90 min (P < 0.01) during which time it fell from 13.6 to 7.5 [tg/100 ml in the ADX patients. Body temperature of ADX subjects was slightly lower than in normal subjects and decreased in a similar fashion during hypoglycaemia.
The symptoms of hypoglycaemia (sweating and tiredness) were subjectively and objectively not distinguishable in the two groups of subjects. Symptoms of hypoglycaemia usually occurred 20 min after the injection of insulin and they córrela- Blood glucose, free fatty acids, lactate, human growth hormone and temperature were measured during iv insulin tolerance tests in normal (A) and totally ADX patients (o). P-values were calculated for normal subjects only (A).
ted rather well with the lowest blood glucose con¬ centration and with the increase in pulse rate. The one patient who had been adrenalectomized and subsequently hypophysectomized showed si¬ milar reactions as the 4 ADX subjects. Her blood sugar fell from 60 to 11 mg/100 ml and did not reach the resting value after 120 min (45 mg/100 ml). The The second, slower phase of recovery from hypoglycaemia is similar in adrenalectomized and normal subjects (Abramson et al. 1966; Di Salvo et al. 1956 ). Free fatty acids rise again slowly probably because the effect of insulin wears off. In our study, the levels of glucagon rose to their highest levels after the nadir of hypoglycaemia had been reached. It Body temperature fell at the time when hypo¬ glycaemia reached the nadir and it remained low to the end of the experiment. When glucose meta¬ bolism is decreased by the administration of 2-deoxy-glucose, temperature also falls and is re¬ stored towards normal only 6 h later (Freinkel et al. 1972) . It would appear that glucopenia in some centres of the brain is responsible (Freinkel et al. 1972) . The authors of that study postulated a causal relationship between the increased growth hormone levels and hypothermia. This explanation is unlikely in view of our results in the adrenal¬ ectomized, hypophysectomized patient who had the most marked fall of body temperature without any increase of growth hormone levels. The tired¬ ness experienced by all patients is probably also due to glucopenia of the brain. Both groups of patients experienced cold sweating so that the increased plasma epinephrine levels cannot be the major cause. It is more likely that the stimulation of the sympathetic nervous system causes sweating and trembling as also suggested by Christensen et al. (1975) .
